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1 


<110> 


APPLICANT: Droux, Michel 




















2 




DeRose, 


Richard 
























3 




Job 


f Dominque 


























4 


<120> 


TITLE OF INVENTION: 


Method 


for 


Increasing the Content of Sulphur 


Compounds 


5 




and 


In 


Particular of Cysteine, 


Methionine and 










6 




Glutathione in 


Plants and Plants Obtained 














7 


<130> 


FILE REFERENCE: 


5500*42 






















8 


<140> 


CURRENT 


APPLICATION 


NUMBER: 


US/09/486, 334 














9 


<141> 


CURRENT 


FILING 


DATE 


: 2000-07-18 


















10 


<160> 


NUMBER 


OF SEQ ID NOS: 23 




















11 


<170> 


SOFTWARE: Patentln 


Ver . 


2.0 




















13 


<210> 


SEQ 


ID 


NO: 1 


























14 


<211> 


LENGTH: 


984 


























15 


<212> 


TYPE: DNA 


























16 


<213> 


ORGANISM: Arabidopsis thaliana 


















17 


<220> 


FEATURE 




























18 


<221> 


NAME/KEY: CDS 


























19 


<222> 


LOCATION: (31) . 


. (972) 






















20 


<400> 


SEQUENCE: 1 


























21 




gagagaggat cctctttcca atcataaacc atg gca aca tgc ata gac aca tgc 


54 


22 
23 


















Met Ala Thr Cys He Asp Thr Cys 

1 c 




24 




cga 


ace 


ggt aat 


acc 


caa 


gac 


gat 


gat tec 


egg 


ttc 


tgt 


tgc 


ate 


aag 


102 


25 




Arg 


Thr 


Gly Asn 


Thr 


Gin 


Asp 


Asp 


Asp Ser 


Arg 


Phe 


Cys 


Cys 


He 


Lys 




26 






10 








15 








20 








27 




aat 


ttc 


ttt cga 


ccc 


ggt 


ttc 


tct 


gta aac 


egg 


aag 


att 


cac 


cac 


acc 


150 


28 




Asn 


Phe 


Phe Arg 


Pro 


Gly 


Phe 


Ser 


Val Asn 


Arg 


Lys 


He 


His 


His 


Thr 




29 




25 








30 








35 








40 




30 




caa 


ate 


gaa gat 


gac 


gat 


gat 


gtc 


tgg ate 


aag 


atg 


ctt 


gaa 


gaa 


gec 


198 


31 




Gin 


He 


Glu Asp 


Asp 


Asp 


Asp 


Val 


Trp He 


Lys 


Met 


Leu 


Glu 


Glu 


Ala 




32 










45 








50 








55 






33 




aaa 


tec 


gat gtt 


aaa 


caa 


gaa 


ccc 


att tta 


tea 


aac 


tac 


tac 


tac 


get 


246 


34 




Lys 


Ser 


Asp Val 


Lys 


Gin 


Glu 


Pro 


He Leu 


Ser 


Asn 


Tyr 


Tyr 


Tyr 


Ala 




35 








60 










65 








70 






36 




teg 


ate 


aca tct 


cat 


cga 


tct 


tta 


gag tct 


get 


tta 


get 


cac 


ate 


etc 


294 


37 




Ser 


He 


Thr Ser 


His 


Arg 


Ser 


Leu 


Glu Ser 


Ala 


Leu 


Ala 


His 


He 


Leu 




38 








75 








80 








85 










39 




tec 


gta 


aag etc 


age 


aat 


tta 


aac 


eta cca 


age 


aac 


aca 


etc 


ttc 


gaa . 


342 


40 




Ser 


Val 


Lys Leu 


Ser 


Asn 


Leu 


Asn 


Leu Pro 


Ser 


Asn 


Thr 


Leu 


Phe 


Glu 




41 






90 








95 








100 












42 




ctg 


ttc 


ata age 


gtt 


tta 


gaa 


gaa 


age cct 


gag 


ate 


ate 


gaa 


tec 


acg 


390 


43 




Leu 


Phe 


He Ser 


Val 


Leu 


Glu 


Glu 


Ser Pro 


Glu 


He 


He 


Glu 


Ser 


Thr 




44 




105 








110 








115 










120 




45 




aag 


caa 


gat ctt 


ata 


gca 


gtc 


aaa 


gaa aga 


gac 


cca 


get 


tgt 


ata 


age 


438 


46 




Lys 


Gin 


Asp Leu 


He 


Ala 


Val 


Lys 


Glu Arg 


Asp 


Pro 


Ala 


Cys 


He 


Ser 




47 










125 








130 










135 






48 




tac 


gtt 


cat tgc 


ttc 


ttg 


ggc 


ttc 


aaa ggc 


ttc 


etc 


get 


tgt 


caa 


get 


486 
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49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 

84 <210> 

85 <211> 

86 <212> 

87 <213> 

88 <400> 
89 

90 
91 
92 
93 
94 
95 
96 
97 
98 



Tyr Val His Cys Phe Leu Gly Phe Lys 
140 145 
cat cga ata get cat acc etc tgg aaa 
His Arg lie Ala His Thr Leu Trp Lys 

155 160 
tta ttg ate caa aac aga gta tea gaa 
Leu Leu He Gin Asn Arg Val Ser Glu 

170 175 
ccc gga gcg aag ate gga aaa ggg att 
Pro Gly Ala Lys He Gly Lys Gly He 
185 190 
gtg gtg ate gga gag acg gcg gtg gtt 
Val Val He Gly Glu Thr Ala Val Val 
205 

cac gga gtg acc ttg gga gga aca ggg 
His Gly Val Thr Leu Gly Gly Thr Gly 
220 225 
ccg aag att ggt gat ggt gtg ttg att 
Pro Lys He Gly Asp Gly Val Leu He 

235 240 
ggg aat ata aca ate ggt gag gga get 
Gly Asn He Thr He Gly Glu Gly Ala 

250 255 
gtg gtt aag gat gtg ccg gcg cgt acg 
Val Val Lys Asp Val Pro Ala Arg Thr 
265 270 
agg ttg att ggt ggg aaa gag aat ccg 
Arg Leu He Gly Gly Lys Glu Asn Pro 
285 

tgt ctg act atg gac cag aca teg tat 
Cys Leu Thr Met Asp Gin Thr Ser Tyr 
300 305 
gtg att taacacaaat gt 
Val He 
SEQ ID NO: 2 
LENGTH: 314 
TYPE: PRT 

ORGANISM: Arabidopsis thaliana 
SEQUENCE: 2 

Met Ala Thr Cys He Asp Thr Cys Arg 

1 5 
Asp Ser Arg Phe Cys Cys He Lys Asn 
20 25 
Val Asn Arg Lys He His His Thr Gin 

35 40 
Trp He Lys Met Leu Glu Glu Ala Lys 

50 55 
He Leu Ser Asn Tyr Tyr Tyr Ala Ser 
65 70 



Gly Phe Leu Ala 



cag aac 
Gin Asn 

tct ttc 
Ser Phe 

ctt tta 
Leu Leu 
195 
gga gac 
Gly Asp 
210 

aaa cag 
Lys Gin 

gga get 
Gly Ala 

aag att 
Lys He 



acg 
Thr 

aga 
Arg 
290 
tta 
Leu 



gcg 
Ala 
275 
aaa 
Lys 

acc 
Thr 



aga aaa 
Arg Lys 
165 
gec gtc 
Ala Val 
180 

gac cat 
Asp His 

aat gtt 
Asn Val 

agt ggt 
Ser Gly 

ggg agt 
Gly Ser 
245 
gga tea 
Gly Ser 
260 

gtt gga 
Val Gly 

cat gat 
His Asp 

gag tgg 
Glu Trp 



Cys Gin Ala 
150 

ate gta get 534 
lie Val Ala 

gat att cat 582 
Asp He His 

gcg acg ggc 630 
Ala Thr Gly 
200 

teg att eta 678 
Ser He Leu 
215 

gat egg cat 726 

Asp Arg His 

230 

tgt ata ttg 774 
Cys He Leu 

ggg teg gtg 822 
Gly Ser Val 

aat ccg gcg 870 
Asn Pro Ala 
280 

aag att cct 918 
Lys He Pro 
295 

tct gat tat 966 

Ser Asp Tyr 

310 

984 



Thr Gly Asn Thr Gin Asp Asp 

10 15 
Phe Phe Arg Pro Gly Phe Ser 
30 

He Glu Asp Asp Asp Asp Val 
45 

Ser Asp Val Lys Gin Glu Pro 
60 

He Thr Ser His Arg Ser Leu 
75 80 
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raw 



99 

100 85 



Glu Ser Ala Leu Ala His lie Leu Ser Val Lys Leu Ser Asn Leu 

90 95 



Asn 



101 Leu Pro Ser Asn Thr Leu Phe Glu Leu Phe lie Ser Val Leu Glu Glu 

102 100 105 110 

103 Ser Pro Glu lie lie Glu Ser Thr Lys Gin Asp Leu lie Ala Val Lys 

104 115 120 125 

105 Glu Arg Asp Pro Ala Cys He Ser Tyr Val His Cys Phe Leu Gly Phe 

106 130 135 14Q 

Inl Gly PhS LSU Ma CyS Gln Ala His Ar 9 Ile Ala His Thr Leu Trp 

!°a 150 155 160 

109 Lys Gin Asn Arg Lys Ile Val Ala Leu Leu Ile Gin Asn Arg Val Ser 

110 165 170 175 

111 Glu Ser Phe Ala Val Asp lie His Pro Gly Ala Lys Ile Gly Lys Gly 

112 180 185 190 

113 He Leu Leu Asp His Ala Thr Gly Val Val Ile Gly Glu Thr Ala Val 

114 195 200 205 

115 Val Gly Asp Asn Val Ser lie Leu His Gly Val Thr Leu Gly Gly Thr 

116 210 215 220 

117 Gly Lys Gin Ser Gly Asp Arg His Pro Lys Ile Gly Asp Gly Val Leu 
]]l 225 230 235 240 
119 Ile Gly Ala Gly Ser Cys Ile Leu Gly Asn Ile Thr Ile Gly Glu Glv 

n 12 ? 245 250 255 

121 Ala Lys Ile Gly Ser Gly Ser Val Val Val Lys Asp Val Pro Ala Arg 

122 260 265 270 

123 Thr Thr Ala Val Gly Asn Pro Ala Arg Leu Ile Gly Gly Lys Glu Asn 

124 275 280 285 

125 Pro Arg Lys His Asp Lys Ile Pro Cys Leu Thr Met Asp Gin Thr Ser 

126 290 295 300 

127 Tyr Leu Thr Glu Trp Ser Asp Tyr Val Ile 

128 305 310 

130 <210> SEQ ID NO: 3 

131 <211> LENGTH: 974 

132 <212> TYPE: DNA 

133 <213> ORGANISM: Arabidopsis thaliana 

134 <220> FEATURE: 

135 <221> NAME/KEY: CDS 

136 <222> LOCATION: (31) . . (966) 

137 <400> SEQUENCE: 3 
gagagaggat cctcttatcg ccgcgttaat atg cca ccg gcc gga gaa etc cga 54 

Met Pro Pro Ala Gly Glu Leu Arg 
1 5 



13 
139 
140 
141 



. Cat caa tct cca tca aa< 3 gag aaa eta tct tec gtt acc caa tec gat 102 

14^ His Gin Ser Pro Ser Lys Glu Lys Leu Ser Ser Val Thr Gin Ser Asp 

143 10 15 20 y 

144 gaa gca gaa gca gcg tca gca gcg ata tct gcg gca get gca gat gcg 150 

145 Glu Ala Glu Ala Ala Ser Ala Ala Ile Ser Ala Ala Ala Ala Asp Ala 

17 30 35 40 

t!o 9 gC ° 9ga tta tgg aca cag atc aa 9 g°g g aa 9 ct cgc cgt gat 198 

148 Glu Ala Ala Gly Leu Trp Thr Gin Ile Lys Ala Glu Ala Arg Arg Asp 
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150 



180 
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raw 



45 



50 55 



160 i 65 



17q Gly G1U Thr Ala Val Ile Gly Asn Asn Val Ser lie Leu His His Val 

205 210 215 

aca eta ggt gga aca ggt aaa get tgt gga gat aga cat ccg aag ate 
1R9 Thr Leu G± y Thr G1 y Lys Ala Cys Gly Asp Arg His Pro Lys lie 

10Z ■ 220 225 



230 



188 250 255 

189 
190 

191 265 ~ ' 270 

192 
193 



260 



gac gtg cct tgt cga ggt act gcg gtt ggg aat ccg gcg aga ctt gtc 

Asp Val Pro Cys Arg Gly Thr Ala Val Gly Asn Pro Ala Arg Leu Val 

270 275 280 

gga ggg aaa gag aag cca acg att cat gat gag gaa tgt cct gga gaa 

i q/ Y Y YS Glu LyS Pro Thr Ile His As P G1 » Glu Cys Pro Gly Glu 

HI 285 290 295 

196 tCa ttC atC tCg gaa tgg tca 3 at tac ate ata 

196 Ser Met Asp Hxs Thr Ser Phe Ile Ser Glu Trp Ser Asp Tyr Ile lie 

y/ 300 305 310 
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1M 9 ? g 539 ° Ca gCt tta gCt agc tat cta tat teg acg att ctt 246 

51 Ala Glu Ala Glu Pro Ala Leu Ala Ser Tyr Leu Tyr Set T hr III Leu 

Hi 60 65 70 

154 IT c 09 c Ct Ctt 939 Cga tCt atC tCg tt:t cat cta gga aae aag 294 

154 ser H 1S Ser Ser Leu Glu Arg Ser lie Ser Phe His Leu ciy Asn Lys 

]ln ^ gt * CC tCa acg ctt tta tec aca ctt tta tac gat ctg ttc tta 342 

157 Leu cys Ser Ser Thr Leu Leu Ser Thr Leu Leu Tyr Asp Leu Phe Leu 



HI aa ° aCt fctt tCC tCG gat cct tct ctt aac gec acc gtc qca aat 390 

160 Asn Thr Phe Ser Ser Asp Pro Ser Leu Arg Asn La Thr tl a" Ts P 

J" Leu Arg £ E Sfg ^ ^ ^ ??' ^ ^ ^ ^ tct III 438 

iS ^ ... ... . 125 

166 

167 14 0 145 icn 

-I £Q . 140 150 

169 ' c T C3a tCa Cgg aag cca tta 9 ca tta get cta 534 

169 Ser Hxs Lys Leu Trp Thr Gin Ser Arg Lys Pro Leu Ala Leu La Leu 

171 



t~, n *i »i * y yoL Lyc atc tca ttc tct cat 

Leu Arg Ala Ala Arg Val Arg Asp Pro Ala Cys Ile Ser Phe Ser His 

I 25 130 135 

tgt etc etc aat tac aaa ggc ttc tta get att cag gcg cat cgt gta 486 

Cys Leu Leu Asn Tyr Lys Gly Phe Leu Ala lie Gin Ala His Arg Val 

1 a n -i^i- 



17? h c° a ^ C tCC gat gta ttC gct gtt 9 at atc cat cca gca gcg 582 

172 fer Arg lie Ser Asp Val Phe Ala Val Asp lie His Pro La La 

1/4 aag ate gga aaa ggg ata ctt cta gac cac gca acc gga gtt gta gtc 630 

175 Lys He Gly Lys Gly lie Leu Leu Asp His Ala Thr Gly Val Val Val 

177 190 !95 200 

It: Tu, rZ s* £? ™ :« i« ■« =» =« <«■«'<> ™ 



726 



r?f f C rf " g 3tt gga gCt gga gCg act att ctt aat gtg 774 

Gly Asp Gly Cys Leu Ile Gly Ala Gly Ala Thr Ile Leu Gly Asn Val 

235 240 245 

aag att ggt gca ggt gct aaa gta gga gct ggt tct gtt gtg ctg att 

Lys lie Gly Ala Gly Ala Lys Val Gly Ala Gly Ser Val Val Leu lie 



822 



870 



918 



966 
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Leu Ser Ser Val Thr Gin Ser Asp Glu Ala Glu Ala Ala Ser Ala Ala 

25 30 
He Ser Ala Ala Ala Ala Asp Ala Glu Ala Ala Gly Leu Trp Thr Gin 

211 lie Lys Ala Glu Ala Arg Arg Asp Ala Glu Ala Glu Pro Ala Leu Ala 

213 Ser Tyr Leu Tvr Ser Thr- - 

214 

He Ser Phe His Leu Gly Asn Lys Leu Cys Ser Ser Thr Leu Leu Ser 



Ser Tyr Leu Tyr Ser Thr lie Leu Ser His Ser Ser Leu Glu Arg Ser 
215 Us Spr Pho hho t„„ , - _ 75 80 



232 IiJ L6U MS HiS Val Thr Leu G1 V Gly Thr Gly Lys Ala 



on m u 85 90 95 

217 Thr Leu Leu Tyr Asp Leu Phe Leu Asn Thr Phe Ser Ser Asp Pro Ser 



100 105 



01 Q r 1U ~> 110 

219 Leu Arg Asn Ala Thr Val Ala Asp Leu Arg Ala Ala Arg Val Arg Asp 

901 t-, 120 125 

222 t^n ^ Ser HiS CyS Leu Leu Asn Lys Gly Phe 

135 140 

223 Leu Ala lie Gin Ala His Arg Val Ser His Lys Leu Trp Thr Gin Ser 



n T 150 155 i 60 

226 
227 

229 Asn Pis Ala Thr t t , 



Arg Lys Pro Leu Ala Leu Ala Leu His Ser Arg lie Ser Asp Val Phe 
loo 17Q . 

227 Ala Val Asp lie His Pro Ala Ala Lys lie Gly Lys Gly lie Leu Leu 



205 



230 ^5 GlY Val Val j;j Gly Glu Th * Ala Val lie Gly Asn 

Asn Val Ser 

210 
Cys Gly Asp 
225 

236 Ma ^ Gly ASn Val L ^ Ile Ala Gly Ala Lys £J 



215 



220 



n±a rro i,ys lie Gly Asp 
225 230 
235 Glv Alp Thr- pi.. „ , , _. ^ 5 240 



Cys Gly Asp Arg His Pro Lys lie Gly Asp Gly Cys Leu lie Gly Ala 



9^7 ^ 245 250 25S 

237 Gly Ala Gly s yal Val Leu ne ^ 5 

265 270 
239 val Gly Asn Pro Ala Arg Leu Val Gly Gly Lys Glu Lys Pro Thr lie 

242 MS f P G1U Glu C ^ s Pro GlY Glu Ser Met Asp His Thr Ser Phe lie 

295 300 

243 Ser Glu Trp Ser Asp Tyr He He 

244 305 310 

246 <210> SEQ ID NO: 5 

247 <211> LENGTH: 1048 

248 <212> TYPE: DNA 
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,198 taaagttg 

200 <210> SEQ ID NO: 4 97 4 

201 <211> LENGTH: 312 

202 <212> TYPE: PRT 

203 <213> ORGANISM: Arabidopsis thaliana 

204 <400> SEQUENCE: 4 

205 Met Pro Pro Ala Gly Glu Leu Arg His Gin Ser Pro Ser Lys Glu Lys 

207 Leu Ser Ser Val rpu - 01 - -~ - 15 

208 ?n 

onn 25 ™ 

209 He Ser Ala ai* at. *i - „ . JU 

210 35 40 
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"- 3 36 w"; s Acid ^ ^ r™" seq id:s 
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